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Box No. I 


Basis of the report 




1. 


With regard to the language, this report is based on the international application in the language in which it was filed, unless 
otherwise indicated under this item. 




IE! 


This rppmt is based on a translation from the original language into the following language EnCf 1 i S h 
which is the language of a translation furnished for the purposes of: 






\ [ international search (under Rules 12.3 and 23. 1(b)) 








[X] publication of the international application (under Rule 1 2.4) 








[ | international preliminary examination (under Rules 55 2 and/or 55.3) 


2. 


With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report): 




□ 
IEI 


the international application as originally filed/furnished 
the description: 
pages 1 — 8 


as originally filed/furnished 






pages* received by this Authority on 






r>aces* received by this Authority on 




IEI 


the claims: 
Daees 


as originally riled/furnished 






pages* as amended (together with any statement) under Article 1 9 
pages* 9-10 received bv this Authority on 24*5.2004 






n»i?es* received by this Authority on 




n 
i — i 


the drawings: 
oaees 


as originally filed/ furnished 






pages* received by this Authority on 






pages* received by this Authority on 




□ 


a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 


3. 


□ 


The amendments have resulted in the cancellation of: 
I | the description, pages 








| | the claims, Nos. 








f ! the drawings, sheets/figs 








|_ | the sequence listing (specijy): 








anv tablets) related to the sequence listing (specijy) : 




4. 


□ 


This report has been established as if (some of) the amendments annexed to this report and listed below had not been 
made, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 






| | the description, pages 








[ | the claims, Nos. 








! 3] the drawings, sheets/figs 








! 1 the sequence listing (specify) : 








anv tablets) related to the sequence listing (specijy): 




* 


If item 4 applies, some or all of those sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1-13 YES 

Claims NO 

Inventive step (IS) Claims 1-13 YES 

Claims NO 

Industrial applicability (IA) Claims 1-13 YES 

Claims NO 



2 . Citations and explanations (Rule 70.7) 

Documents cited as being of particular relevance: 

Dl Metallurgical and Materials Transactions B, Volume 28B, No 
987, December 1997, Tamas Kekesi et al 

D2 US 3951649 



Amended claims 1-13 were filed on 24 May 2004. 

The invention relates to the removal of metal impurities from 
a strong chloride solution of monovalent copper by using 
chelating ion-exchange resins . 

Dl and D2 disclose the removal of impurities from strong 
chloride solutions of monovalent copper. Dl discloses the use 
of an anion-exchange resin for removal of impurities but 
neither Dl nor D2 discloses the use of chelating ion-exchange 
resins. Consequently, the method defined by claim 1 is novel. 

The stated difference implies improvements in removing 
impurities from a strong chloride solution of monovalent 
copper down to a level of a few milligrams per liter. The 
cuprous chloride is left in the solution. 

Therefore, the method defined by claims 1-13 is considered to 
involve an inventive step and also to fulfil the criteria of 
industrial applicability. 
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PATENT CLAIMS 

1. A method for the removal of metal impurities in chloride-based 
copper recovery processes, characterised in that the metal 
impurities are removed from a strong chloride solution of monovalent 
copper using ion exchange. 

2. A method according to claim 1, characterised in that chelating ion- 
exchange resins are used for the removal of metal impurities. 

3. A method according to claims 1 or 2, characterised in that there is a 
styrene-divinyl-benzene matrix of ring structure in the ion-exchange 
resin. 

4. A method according to some of the above claims, characterised in 
that the functional group of the ion-exchange resin is the 
iminodiacetic acid group. 

5. A method according to claims 1, 2 or 3, characterised in that, the 
functional group of the ion-exchange resin is the aminophosphonic 
group. 

6. A method according to some of the above claims, characterised in 
that the metal impurity to be removed is one or more of the group of 
zinc, nickel, lead, iron and manganese. 

7. A method according to some of the above claims, characterised in 
that the alkali chloride content of the strong chloride solution is at 
least 200 g/|. 
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8. A method according to some of the above claims, characterised in 
that the amount of monovalent copper in the solution to be purified is 
30-100 g/l. 

9. A method according to some of the above claims, characterised in 
that the removal of metal impurities is carried out in an acidic 
environment. 

10. A method according to some of the above claims, characterised in 
that the removal of metal impurities is carried out in a neutral 
environment. 

11. A method according to some of the above claims, characterised in 
that the copper-containing chloride solution that is the mother liquor 
in the resin is displaced before elution with an NaCI solution and that 
the alkaline solution to be used for regenerating the resin is displaced 
with an NaCI solution before the copper-containing chloride solution 
is fed into the resin. 

12. A method for the removal of metal impurities in chloride-based 
copper recovery processes, characterised in that the majority of the 
metal impurities in the strong chloride solution of monovalent copper 
are removed by hydroxide precipitation and the rest by using ion 
exchange. 

13. A method according to claim 10, characterised in that the metal 
impurities are removed by hydroxide precipitation to a content of 0.1 
- 1 g/l f after which the final purification is made using ion exchange. 

14. A method according to some of the above claims, characterised in 
that impurities are removed from a strong chloride solution of copper 
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by ion exchange at least to a level that corresponds to cathode 
copper LME-A grade impurity level. 



15. A method for the counter-current leaching of copper raw material with 
5 a strong sodium chloride-copper chloride solution in several stages in 

order to form a monovalent copper(l) chloride solution and to purify 
the solution, which said cuprous chloride solution is precipitated as 
copper oxidule using alkali hydroxide and the oxidule is reduced 
further to elemental copper, and the sodium chloride solution forming 
10 in connection with copper oxidule precipitation is processed further in 

chlorine-alkali electrolysis, characterised in that purification of 
monovalent copper(l) chloride solution from metal impurities is 
carried out at least partially using ion exchange. 



15 



